Working memory is a system by which a limited amount of information can be kept available for processing after the cessation of sensory input. Because working memory resources are limited, it is adaptive to focus processing on the most relevant information. We used a retro-cue paradigm to determine the extent to which monkey working memory possesses control mechanisms that focus processing on the most relevant representations. Monkeys saw a sample array of images, and shortly after the array disappeared, they were visually cued to a location that had been occupied by one of the sample images. The cue indicated which image should be remembered for the upcoming recognition test. By determining whether the monkeys were more accurate and quicker to respond to cued images compared to un-cued images, we tested the hypothesis that monkey working memory focuses processing on relevant information. We found a memory benefit for the cued image in terms of accuracy and retrieval speed with a memory load of two images. With a memory load of three images, we found a benefit in retrieval speed but only after shortening the onset latency of the retro-cue. Our results demonstrate previously unknown flexibility in the cognitive control of memory in monkeys, suggesting that control mechanisms in working memory likely evolved in a common ancestor of humans and monkeys more than 32 million years ago. Future work should be aimed at understanding the interaction between memory load and the ability to control memory resources, and the role of working memory control in generating differences in cognitive capacity among primates.
Introduction
Working memory is a central component of complex human cognitive abilities such as learning, language comprehension, planning, and reasoning (Unsworth & Robison, 2014) . It allows for a limited amount of information to be kept available for processing in the absence of sustained sensory input, and the proficiency with which individuals do so is positively correlated with individual differences in scores of fluid intelligence (Baddeley & Hitch, 1974; McElree, 2006; Smith, Jonides, & Koeppe, 1996; Unsworth & Engle, 2007) . Because the capacity of working memory is so limited, and because the relevance of information in working memory may change from moment to moment, it is critical to allocate working memory resources so as to process representations that are most relevant for current behavior (Chun, Golomb, & Turk-Browne, 2011; Cowan, 2010; Unsworth & Engle, 2007; Myers, Stokes, & Nobre, 2017) . For instance, imagine an organism that has just encoded the spatial location of several food items varying in value. If a higher ranking individual approaches to take the highest value food, the lower ranking individual might benefit by allocating working memory resources to the maintenance and retrieval of the lower-value food items. Thus, the control of working memory resource allocation is adaptive because it increases the utility of working memory.
Human working memory possesses control mechanisms that allocate resources to processing relevant information (Astle & Scerif, 2011; Berryhill, Richmond, Shay, & Olson, 2012; Griffin & Nobre, 2003; Lepsien, Griffin, Devlin, & Nobre, 2005; MacLeod, 1998; Matsukura, Luck, & Vecera, 2007; Sligte, Scholte, & Lamme, 2008) , but it is unclear whether nonhuman primate working memory includes similar cognitive control. Because working memory is critical to complex cognitive functions in humans, it is possible that differences in the extent to which humans and nonhuman primates control working memory resources efficiently may explain quantitative and qualitative differences in cognition among primates. For instance, a lack of control over memory resources may result in a working memory system cluttered with irrelevant information, reducing the quality and quantity of information available to control behavior. We assessed whether or not monkey working memory possesses control mechanisms that allow for
